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(57)Abstract: 



PROBLEM TO BE SOLVED: To realize higher 
integration and higher performance of a logic hybrid 
DRAM. 

SOLUTION: After a gate electrode FGIn of an n- 
channel MISFET Qn and a gate electrode FG1P of a p- 
channel MISFET Qp of a logic part are formed, a silicide 
layer 1 4 is formed on the surfaces of source regions 
and drain regions of the n-channel MISFET Qn and the 
p-channel MISFET Qp of the logic part. Then, after a 
gate electrode FG2n of a memory cell selection MISFET 
of a DRAM part memory cell is formed, first contact 
holes 20 extended to a source region and a drain region 
of the memory cell selection MISFET of the DRAM part 
memory cell are formed. Then, a silicide layer 21 is 
formed on the surfaces of the source region and the 
drain region of the memory cell selection MISFET 
exposed at the bottoms of the first contact holes 20. 
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(57) [Eft] 

WM\ a v y ^ r£3£D R AMOiSff Jfelfrffcis J: tfj£t£ 

[ftf&^l*] n ^ejSOn-^-V^^SM I SFET 
Qnoy- MSFGinfci^pf t^Ji/iMI S FE 
TQp©r-h«.ffiFGip*?&&Lrt:lfc, B^^ffio 
nft^^SMI SFETQ n *3 J: CT p * * ;H!M I 
SFETQp©*il«i<0V-*flU& FU4>m&<D 
^MUv'i-^'f KB 1 4*^iSi-*o D R A MSP 

^^i;^;KO^^';-fe^jH^fflMI S F E 1 <OY— 
mF G2n% W>1& L £f£, D R AM8M -=e »; -t ^ o >« -=e y 

■fc/t'jSKmMI S FET<OV-*3m, KU-f^fHJ^O 



f iff 

PG2 ;Y- h** (DRAMS/ *y-fcA0 n _ 

14,21 ;l"J*-fKJH y 



19 20 1520 720 FG2t<6) 



PGi=(6) 18 FGlp{6) 
U/ / 1.1 




1 

[m&m. I] viSyfhD R AMrt'iitt S ixtz n 5/ ? 
^igfitDR AMKi3V**C, n v y g&OM I S F E T*5 
. JttFDRAM$**';*JVO**V*/Ujg|RmMI SF 

t\ Dy-^^MISFET<^r-h^Ii:DRAM 

M^^ev^^cojf^^^^miRmui sfet^- h 

M t \m% Z> «l jgXg-C^jft 3 it* £ t * 4$f& t -t & 
^iS*tDRAMC*JV»T, ^SWMI SFETJ3 

Jt cfD R AMffls > <; -tejua* * m -fcJUSJRfflM I s f 

T, Dyy^WMISFETor-HItDRAM 
SB^^U-t^^^^V-t^ig^mMI SFET<oy- h 
t lilfcfc & 38 j£I|!-CJ&jfc S it, n 3; y * SP<DM I 

ivUf^ K^t DR AMgP^^V-tr^^^^'J-t^iS 
KfflM i s f e T<oy-^il, KU^Rl^ffii; 

[SJfcfcE 3 1 Dy^tDR AM**iS**S iifc o >* y 
9 iStE D R A M tc is T , ny^»II SFETJ3 
JtfD R AMS^'J -fcfl/jiJRfflM I S F 

ET«:?Kiai-*^fl£36Sf|5IBS@oSSjS^-C*o 
T, (a).nv7^»II SFETOy-hfft^BlS 
"t*Xflt, (bJ.nyy^asoMI SFETWV-xi 

KSSr^iK-t-iXgi:, (c) . D R AM8M * 'J -t^©> 
^V-fcJloHRfflM I SFETcor- 
it, C d ) . D R A M %l > * V -b )l> <D * * M * A- jg ffl M 
I SFET<ay-*&«, KWV§!i«*©lSLfcl&, 
fl&IED RAM^M * 'i -tJUO >^'J -t^iliRfflM I S F 
ETOV-Xffitt, KU>f >SII*(ZjI-r*»l«>3>5 r 

h * - ^CO&KIM U fctftlED R AMfflS* 'J *n*o>* 
^'J-t/l'igKfflMISFETOV-^SItt, KU>f>9i 
i^^Mtev'j^-f K^£B$-f£Xflt, (0.MIBS5 

1(7)3>^^ h*-/urtl=«IE*ffla&trXgt*# 

t«;t *^«t ^z*mft%m®&'&m.<nm ! kii&o 

im^m 4 1 nVy^D R AM^iStt $ iifc n v y 
^WDRAMCfcv^T, ny^aswMl SFET43 
«t tfD R AM8M V *fc -fc A'jgjRfflM I S F 

ET*©js:i-4^^fRiaeK®o»ji^feT*o 

t, (a) . -D ^ 7 ^ flsoM I S F E Toy- HI t 
-f*XfIt, (b).ay^HiOMISFETOV-Xi 

sfet^v-^w,- KW vausonifficy 1 ;*^ 
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^EV-fcA'jgiRfflM I S FETOy- HM^Mt^I 
gt, (d). D R AMSM t'J -fc^O ^ ^ »J -t ;HS4^fflM 
ISFETOV-^m KWVW**JBjKLrt:|fc, 
MIBDRAMep^^UHr^O^-tV-t/W^fflM I S F 
ETCOV-^^> KU-O^tcii-f-^^ l 
> h*-Jb*J&£i-*Xllt, (e).TOl©3>^^ 

[Iff ^ 51 D5?^tDR AM^il ? iifc n v y 
if? ^iifcDR AMC&^T, 05?y^SP©MI SFETii 
iCFDRAMffi^^V-t^Ojt^V-tiUS^fflMI SF 

e t *j&foir&*mte^mmm<Dmik^m^h ■=> 

t\ (a).ny-^^MISFETOr-MItDR 

am^M^eu ■tn'O^ -fc^JIHRfflM I S F E t <oy 

- h m,m t £ icb^-t & is t , a) . □ v * ^ gnco 

MISFETOV-Xf«|, KU>f VSM&J^DRA 
M&M^e U-t^O^t ^e^-t/Wjl^fflM I S F ETcov- 
KU>f >gjia**ii«i^j£1-*XfIt, (c). 
ilfien v-y ?«OM I S FETOV-7®«, KU>f> 

DRAMBO^V-t^O^^V-t^jlKmM I SFET 

*-^*Mt4Igfc, (e).lWiel$l«=i>^^ h* 
-;KD^d3Sm L^fltfieD R AMSfB^ -t 

t«fflMISFETOV-^f^ KU^fVi^O 
WCy'MH K^^m-T^Xflt, (f).M^ 1 <0 

3 > ^ ^ h *-;ur*jn«TO*ai*!)jitfXfi t £ir-r* 

II^aRjM 6 ] Dy'y^D RAM^Rgiifc o v y 
50 *iBttDRAMKi3V*T\ nyy^aiOMI SFET*J 
«t tTD R AMSP j< ^ 'J -t^© j* V -fc/HgftfflM I S F 
E T * ffi^i- 4 #ig[ft:»fS|gI«&ISEOJH jl^ffiT* o 
T, (a).nv-y ^fflSOMI S FET^y- Hit DR 
AMfflJ^-^'J-t^O^-tV-t^S^fflM I S F E T <DY 

- hf&mt Sr|^H*UBjS-r*Xfit, (b).Dyy^S© 
MISFETOV-^ftt, KU-f fflSfctPffifc 
■f-Sffi/Sffi^f*®^ J: t^D R AMfflS^ -tn/tf?^ 
^U-t^jgjRfflMI SFETOV-^fHJ^, KU-fVg 

M^ff^i-^xfst, (c).irien *jy ?m<dm i s fe 

##f*:giJt<0^Bni3 J: WED R AMSM ^t'J-t^O^ 
•^V-t^iSIRfflM I SFETOV-^Slil, KU^f>| 
i^O^Mtcm 1 (7)v'Jt>f K®«r^ia-f*-6XfIt, (d). 
flEny-^^MI SFETtOV-^il, 

OMISFETOy-^Utt, KUOWiO-g]5 
y-y^S^MI SFETOV-^iii Yls4>ffii$L<D 

50 m<D-t&zw>&^ z^iik&^mimmvmm^^ tiei 



3 

«fflMISFETOy-^m Ki/r/i«os 
=r>^;jr F*-^t^t4Igfc, (f).«&IB»l©3 

7 ] 1 * & 6 OV»fii^ 1 suia^o 

MI SFET^r- hffi&flgfi, DRAMSP>*V-fe^ 
0^^<J-t«fflMI SFETW- hif&fciflgJ: <> 

[If ^8 ] li^6 0v»fii*»l ^ClBttO 

¥#^m®S&^®<0^^(^v^T, WtTlSD RAM 

"C, iftEn Z?y9U<DM I S FET<OV KU 
DR AMSB^-^V-t^O^-^V-tr^S^fflM I S F ET 

[0 0 0 1 ] 

RAM (Dynamic Random Access Memory) itzitM.^.^} 
[0 0 0 2] 

&ftTw*DRAM<or-*£3£&j£«:&;£<Dl 3 5M 
><>f h I 0 0 0^100G/W Y/mX±. 

[0003] -e^-e, ttfi6iRj±*ig4— o^^rffit l 

T, -oo#$^f y^i: D R AM i: n y y 
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®as±jj:o p fEjRas©iHiaar^(rj:o'r, f-^esa 

[0 0 0 4 ] fcfc, DRAMtny-^«ni|i4 
fMftRloI&gfi (&T\ Py7^1^DRAMtf.f) 

^^d^W^J 1 9 9 6¥3^1B^, P46-P6 
5 i:!2ltSiitv»4o 
[0 0 0 5] 

iO y?iltSDRAM*|ja%t4i:*fc»), ^T^ASHA* 
[0 0 0 6] -*-«:*>*>, DR AM8M * V -te^-CMU 

^■C^^o iftfctfLT. nVy^fflJ-cli. MISFE 
T (Field Insulator Semiconductor Field Effect Tra 
nsistor ) <DY- h«S<OftS (y- hg) LT 
LSv»tt«JE*T*f4-t(=J: ^ MI SFETWl 

Ibho fi£oT, n>^ ^ggfcDRAMSM-tV-fcJl'-e 
14, MI S F E T ©£f»R, MI SFETOr-hS, 
M I S FE T^r- b«ffit^ft:^1fifcora*cajfc»t 

[0 0 0 7] LfrL&Wb. fi< , !8»?jgL'<*->j&* 
a»Lti/-fr7b$ D R AMfiM * V -t^/OM I 

sFETor-Mit, m<, mmwtt&&ii&w<9 

®Sfi*fflvvh.lJ\ ±KDR AMSM-tV-tJKOM I S 

g&?>M i s FETiiaur- i- 

[0 0 0 8] DS/'^^gprii, MI'SFETWI 

- «ttffiliftfie7J*±»f*fe*!»(;. MI SFETOV-^f 

^b^JfPSiJt FH >UR<T>&%\<Dt:iblz, MISFE 
V^r,MISFET07-^i«, KU>f>««© 

'■t^MISFETOV-^^ KU-f^I^v'i 
10 0 0 91 ^WOlWlt o ^ilf^DRAMco 
50 t^tfti-*>r i:t;^-5>o 



m 



5 

10 0 101 *^©ffiO§fl«lli, nvy^iif^DRA 

I o o i i] *ig^<omse«r'btr(:-eoffioifl«it«fft 
^TO^^ie^js i tFas^siB^ h friz 

[0 0 12] 

[0 0 13] -*-**>^ *8WO*®fl:fltfftll»£IB© 
S F E Ti3 J: C^D R AM&M ■=& V -til/*)* * 'J -fc/l/jgjR 

I S F ETOr- hflMEt^JSLfcft, DR 
A M ■ J ■* * V) ■* >U jglRffl MISFETOV 

-■XffitfL >3M**^|£U *fcv*t\ 1I2DRA 

MSM »; -fc rt^ ^ ^ i; -fc;Ujg*RfflM- I sfetov- 

$:BJ&-t&o m l <on ^ h*-;u<£>j£[igga5 
t D R A M SM »; -fc ;w co > V -fc )\s iff %l ffl M I S F 

[0 0 14] ±ieufc#gj;jtiitf, DV7^»OMI 
S F E T<or- h m%£ D R AMfiM ^ V -fc ^(D* * V 
•fc^ilUKfflM I S FETor- hTOffi* «:*«r*MjSI 
^■CW^Ii:i;J:lj, n v y ^ fflSOM I S F E T i 
fcliDR AMSM^-fcA'O^V^ii^ffiM I S F 

ETCO-e^L^LO U>f7^7 h ^^IC £ofcr~ 

n V y^ffl-CIiMISFET ft#t± O IdT e> o § a*® 

lsI?&I5at^^^7& ? -£» 0 £fc N DRAMlC^^'J-fc^ 
-C (i * * 'J * ;w © jttffl ftT&^oT te 1 4 * o 
[00 15] *fc, Dv7^ee<0MI SFET<7)V-X 

-*SRl£, KW>®J*o«£im*l&tt+*£fcfc«fc 
*K M I S FETOIg^SMitt^fcr^S^^t^T 
^ ifc, DRAMSE^*V*;i'O^V-fc;ioIt4P.fflM 
ISFET07-Xi)t, KU^f >8U«*>SfflfcvV-fr 
^ K^^ffMlt, 3ft 1 <DZ3 ? h*-;Uf*jUJla&j£ 
iUS^TOt j«*'J-fcJUjgiRfflM I S FETWV-* 
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S&fc, Di;? ?gG<DMI SFETOV-^^I 
i& K U >f >® ttO^ffiK^jS £ v'J -9- KB t , 
D R A MSB * * M -fc ^ O ^ ^ y -t /u jSiRffl M I S F E T 
<0V-Xfgi& KW v'Jt 
4 KEfc*£fc*18&XllTJ&jfc1-*£ bIZX »5 , DR 

ami^^'J -t;Ko>^ey -fc^jg^fflM I s F E Toy 
K«*^isi-*i timtatttt*>, vn^fKii 

id jffitrii^^EiJ-fc^Sl^fflM I SFETWV-^^, 
[0 0 16] 

[0017] 4ib\ ^fe<Ditmzmm-tz>tzib<D5Lm\z 

[0 0 18] 4*3, D^^^IKDRAMi:*3tt4Dy 
y^SC(±CMOS (ComplementaryMetal Oxide Semi con 
20 ductor ) flljStU, n V y ? ffifc D R AMf^O/^ZZ® 

^ttWSStliDR AMfilSOigjailll&Kov^rottW 
ii4 D R AMSB> ^ »; -t tf -y h jf&*5 J: n v ^ g|S 

[0 0 19] 0Ui3t^r, QnlioVy ^SDOn-?-^^ 
;uMMI SFET, Qplio^y^flJOpf t^iUM 
I SFETt*4o 

^ ioo2o] (^ifio^sg i ) *%m<o-ntb<oi&m?- 

hhuVv ^ig^DR AMtc*3tt-6D>?-y ^S5<0n^-V 
^fl'MMI SFETQniJi^pf + ^^MMI SFE 
TQp, ^ibCTCDR AM^^^U-tr^O^-^V-fc^ii 
*?/flM I S FETOKjS^&tig 1-017 (C^i"^ 

[0 0 2 1 ] tr> H 1 i-^-T * 3 l". P" iv'J rr > 

¥^ B B n ^ <b 4 * #Sf£Mt i m± ic j^in o^ffi -c p 

40 (i, FDi.li'LOCOS (Local Oxidation of Si 1 icon) 

>^ff^:tr43^, DRAM^^v-t^r-Mfe^ 

- h«6«BI5 0f?$(±, Wit If ft 4 nm-C&£ 0 
[0 0 2 2] ^(C, 1 > ( P ) 



7 

-y^LxiiX^o rzixtzy * h 

isV* h 8 *"77^{: LTDvy ?g&o^tvV 3 >J3H 
7 £-x-;> J-yy-t ho 

[0 0 2 3 ] g|2 K^-r J: 9 "7* h Uv* h 

JUMI SFETQn^y- MiFG i n & <t tfp ^--v 
^JUM I SFETQp<7)y-btIFGip^«t 

[0 0 2 4 ] #:fr , 7 * YV VTs h mwut-f) & X If 

WnM^, ffl*.tfP£>f *>£AU n* + *;U£! 
MI SFETQn(7)V-.7>Mt, K W >0«t*>-H5* 
tJHSi-SfiiftffiOn- *\ HMF 

[0 0 2 5] TOK, nyy^SOnI'>i)l'3i:pI 
**M&, 09*1*7 yffcjKn> (BF2) ^-f^>SA 
U pft^^iMISFETQpOV-^l^ KU 
^>fflttO-g|5«:tlllS-t-*lg:jiaOp- 
0 HEIFGipi:*tLriSS&mt*o 

[0 0 2 6] Bl 3 C^i" J: ^ #iftifiil± 

(Ciftm^itfcSffc^'J n>K*R I E (Reactive Ion E 
tching) & £*<0^7j 13^- -^f> ^-CftPXi" Z>Z.t\z£ 

ii:*>f K^*-^x^— 9-1 1 ^ff^tio -€-©1^, 

tfftfc^ (As) ^^>^At, nft^^iMISF 

*>, nftMSMI SFETQnOV-7M, KI/ 
^>?MtiLDD (Lightly Doped Drain ) tffjST* 

[0 0 2 7] TOIZ, Oy^^^OnM^x^SCM 
Jg^pM^NffiK Wx.lfBF2«:-f=i->£AU + 
MSMISFETQp«)V-^f«, h'U>f>^^0 

ifc-tho -t fcfc'*^ pf + ^^iMISFETQpOV 

[0 0 2 8] ®4(c^i-J:-5(z, #a£ffc£tS 1 ± 

t^-^'J>/ftttliCVD (Chemical Vapor Dep 
osition ) fcKJoTiifefftU WMtSli: 

M I S F E T Q n <D n + SS^iSftSHtt 1 2 O^TBi^ X & 
pf-***33MI SFETQpOp+ S^&ffcSUft 1 3 
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[0 0 2 9] EI5t=^1-Jt7t, ^gf£«5n± 

•~=->7$i\tiV * h h 1 6 ^7^^|:LTDR 

JO 3>SI7 tJW^iyf ^^t«« 

[0 0 3 0] H6 l^-f J: 7th Uv* h 

DR AM&;**V *;V<D*^»J-fc;ujgiRJflM I S 
F E Toy- HiFG 2 n^Mn o 

[0031] 7*hu^h (ei^m*) texzf 
mtt^ v 3 >«g 1 5 1 aib> v 3 >im 7 »; 3 

>0£6 t^tj^ifHSI^T^^CLr, DRAM8M 

KM >ffl#*t»fiR+*©?a&«>n- 33 
M«l7t, hMFG2n(=**LrS5jg-^-CB 

[0 0 3 2] SI 7 c^-t- Jt 5 1 ± 

fflxJfT E 0 S (Tetra Ethyl Ortho Si 1 icate : S i 
(OC 2 H 5 )4 ) ^^^Cfflv^/iT-yXYCVDS 

30 [0 0 3 3 ] #cv>-C, H9 C^-T J: n j*9-->>f 
^ii^:7t hUy^h (S^-ttr) ^7^^CU, i 
■f, Kft5/U3>ll^l 9*iyf>^U DRAMSM 
•t^-t^CD^^E »;-fc;i/jg|RfflM I SFETOn- 
f^pH^l 7i:lt^.^l <Oa>? $ F*-;b2 0O±gC 

L, ±ie^l03>^^ h^-^2 0«TBP*3KfiEi" 

[0 0 3 4) lO^, ^^EV-tJUjglRfflM I SFETW 

^lOnv^ h^-^2 Oli, >^'J -t^jM^M I 
SFEToy- h^®FG2n*3J:a r 3RTF5?'fit^(:*tU 

[0 0 3 5] R^ftv'J n>m \ 9li, CTittX. SfeMR 
IE^g-CC^ Fs +C02 ^^/^^Tx 7 f->^ 
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^EtCHF 3 +0 2 #*^£fflv>£^tt.x^^> 
^ l^liMlRIEi^f >^f-CCHF3 +0 

10 0 3 6] El 1 Ot'^-r J: 3 (C, 4H£f*£4£ 1 

*<d'&, ^mimmi »i^M:tt:j:ot, d 

R A M pM -t)^<D^^ } ) -t^il^mM I SFETO 
n- m^m-itWMl 7 «Lf:ifflC, ^iJSfafg:^ 

-t^tr^tt^ii^ilBvV*^^ K^2 Hi, j«-*y-fcju. 
il«fflMI SFETOn- M^f^m^ 1 7 0g^? 

10 0 3 7] EI 1 1 Ktt^X 7 4^f*»Kl 

cvd 9 at >mk<Di%mm, hh^\t*^y 9t 

(Elfi-£-f) £i(fcf&Lfct£, CMP (Chemical Mechani 
cal Polishing ; ffc^fiSISttflFJg) ffiifcliJ.* 

J; o T±E&^^K£¥ffift1-£ - i: t:J: 

[0 0 3 8] &wc, Ell 2£gri"J:Tt=, #$fj=g*£ 

i±(-^ftv';n>^2 3**nfrtL^tt, mi 3i:^t 

X n t*. D R AM*M 'J tf y M&£^f£-f 

[0 0 3 9] ^ci*, El 1 4 tc^i-J: -9 C 
?iifc7* h UvX h 2 4 ^r-rx^tr LT\ if, g£fb 
->V=i>IB&2 3i3J:trKffcvV3Vl|gl 9tl^^f 
>^L, Dy-^gT^nft^^iMI SFET<0n + 
3HM£ft:£tftl 2 03cBB(=^J5K?iifc->V^>f KB 1 4 
iJir^p^-Mwu^M I SFET<Op + 5m^ffcSB*& 1 
3©SBiifc^3t$iLfcy ij-fr'f 1 4 Cili-4IS2 0 
3>?^ h*-;W2 5<0±gC£^j£f £ 0 ,i^T\ Ell 
Str^-TJiTiC, g-ffcy'J3>ISl StoX&&iti") n 
>HSl 5W*iyf>^U _hfe^2C»n>^^ 

[0 0 4 0] -<7)f*K ny-^^nft^wUMIS 
F E T Q n oy- Fd£FGin&J:D f pf- j r ^/USM I 
SFETQp wr- h HE-IB F G i p li, mit v 'J a >J$S 1 

1 l.i:J:otIfciitii^.J/:, 3R-T53 t (St8li*T*4 

v 4 - )v v%km% 4 (omM i> PJt v 'J3>ii s & <t 
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n^*^ h*-;V2 5li, ny'7 9U<OnT^^)VMM 
I SFETQn <F>¥— h ^1F G i n > p *^58M I 

sfetqp <d¥— hmmF Giv&xvm? frmmmz 

[0 0 4 1 ] Kffc">V3>K2 SisitfKffcS/'JnvK 

1 9li, 1*9 x. If, &m&R I Egg-CC 4 F 8 +C0 2 

ill POiy^v^liSffci^Jn^&l STIil?^ih-r 

5li, Wx.*f, ^>7o-^>f^|g:ir>-V77'> 
>^t-CCHF 3 +0 2 tf^&fcfflwfc^ttJiy^ 
* fcti^lE-MR I EX7f>^itCHF 3 + 

02 ^ffl v^:H-M^ 7 f > ^i: J: o tx 7 f > 

[0 0 4 2] friz. Ell 6K^1"J:^l^ 1 

±kx^* * v y^m-cmitr? >m (treaty?* 

H2 7**6BfU^^ Ell 7K^-f .t^K, v<*-^> 

le^ >^-r 7i3J:tfafL^^ >H2 6 SrHS^J. 

7f>^t5-tCJ: 0. DRAMS^^'J-t^l^V 
^X^>p.2 7 &XV : m.itT?>m2 6KX<DTm$,Z 

J^2 7*J*raffc^^ >K2 6tcJ:orffi^Sit4fEl 

[0 0 4 3 ] ^-Ogfe, DRAMfflS^-^V-t^JcmfliS-flt 

[0 0 4 4 ] icoj:^ii, ^^Sfecoff^l UJiiUf, n 
V v 9 %<D n f - ^ *^S!M I SFETQn or- h CM 
FGinfe^t^P^^^^MM I S FETQ pOy- hC 
SFG i P £ , D R AMgCp( ^ V -t: V -tr;uig^ffl 
MI S F E T<DY~ HE.ffiFG2nfc*-€-H-e*itHar*«|. 

MM I S F ETQ nteXXfvT^^^mu I SFETQ 
40 p, ifcJiDRAMgC^^V-t^O^^U-t^jl^fflM 
I SFET^iifii^I/'f77 h«C&o^y- 

ot, ny-y^fflj-CliMI S FETOiiimm^lf tjo 

mKWLVrVtfrMtffatfZo it:. D RAMIU 

[0 0 4 5 ] iA:, ny 7 ;|;onf + MMlSF 
ETQ n&XZfpTV^toMM I SFETQp W-eii-e* 
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fa-fZyZttzX*), nfY^^MISFETQniJJ: 
CKpf-ir^^SM I SFETQp (OWMMMi^ti £ f°J± 
^-tir^wt^-C^^o ifc, DRAMgM^e'J-fc^O;* 
■^'J-t^iM^fflM I S FET^V-^I^ KU-fVfl 
i^OllCy'Jf^ KB 2 1 *3^jStT, ^ 1 (0n>^ 

^ h^-;u2 orttcjm^&t ^£S#&^ra§i2 2 1> 

[0 0 4 61 ^SH^nf-t^/l/SM I S 

FETQn*JJ:O f p*--lr*n'SlM I SFETQpW 

'Jt^fKiHt, DRAM&pt* , ;-*n'CD>^>;-fe;U 
ift^fflM I S F ET07-*tII&, KU>f>W^ffl 

^')^^MiKmU I S FETeDV-X^i^ KU-f^li 

atLfc»^->ij-9--f kb 2 1 *m&tzz.twmt% 

a«fflMISFETOV-^i*, KU>f>IttOS^ 
[0 0 4 7] DRAMfflS^V-t/UCKtt'bn* 
*t*»2©3>^^ h#-JU2 5(i, SS1^>^ 

^IttfSSU Dv^^gCcOn^^^^SIM I SFETQ 
n©y-hSSFGiniiJ:O f pf + *A'S!M I S FET 
Qp^r-HiFGip, fcfclfKDR AMSU^^'J-t 
;U<0>-=E'J-fc!UMRfflMI SFETOy- h«ffiFG2n 

[0 0 4 8] $tz, DRAM«** , J*/M=KE»t'biK.4 
JS*^^Se^2 2 >^*?->Kfc^©&JRRrtS]5fc 

[0 0 4 9] mtmtkVfcMl'Vte, 
<0nft^« I SFETQnOy- hWSFGinis 
*tfp***JUMMI SFET*>r-h«ttFGi p * * 
&tffcDRAM«**V*>t'0**y */u*RfflM I S 
F E Toy— hSfiFG2nli#ttfi5' , J 3>mi" iot 

fflnaufc* 1 , > 9 4 vm mux* **)7r> 
'>»;-9->f k (Mo s i ) j^, r/ntvvn^ k 

(WS i 2 ) JR) £#*£BV>V3V&fc©fcBK*<b* 

>^fv (w) , r/w> (w) mtm.it?>? 

Xx> (WN) RfcOSSR; r/W/ (W) Kt 

mt**?y (TiN) itoiii) t v 3 v 
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J: v^ 0 

[0 0 5 0] (£Jfc*>J£S! 2 ) #5M<0te<0^ife«> 

V^frmM I SFETQnfeitfpf SF 
ETQp. 4rC,0 p (iDRAMeiS>*U-tJl'O^jt^ffi* 

®i8-ia23 iz^i-^mfcgM^ummmzm^x 
[0051] it, mummmm 1 i-i^-cntris 1 - 

pS»>ji^2, nI->xjV3, "7 -f — /l' K#fi^m 4 is Jt 

•t^MM I S FETQn <DY~- MI F G J: p 
"ft^^SMI SFETQp <D¥— HiFGip$:M 
-f£o #C^t\ nft*;HMISFETQnOV-^ 

gf£SWJ9i3 J^p^-v^/l^M I SFETQpOV- 

*iSS<t3tS-ft-> V 3>K*R I Eft^^iMx? 

HSFGin, F Gi p O«flM(:-*>f K*y * 9- 
1 1 £fcf&-f2>o Dy^g^nf t^;H^M 

ISFETQnOV-^ K W >fB#«fl6*>-8B 
^Mt^^MOn+MWl2, p*-**JU 
SMISFETQpOV-^tt, K'W>gWOfifeO 
-^^t^-t^^?lJS^P + M#2gf4^f J£ l 3^©^i- 

JO [0 0 5 2 ] 111 8lzmi-£olZ^ ^SffcMU 

ot, oy'7^||50nf t^iVlMI SFETQniOn 

+ M*mt*nt&i 2^ifij:(i f pf+*A'aMi sf 

E T Q p p + IMfW 1 3 ^^IC, V-^H 

[0 0 5 3] Hi 9C^tJ:T*:, #S^^i 

* h h 1 6 ^/^^--V^f^o -e^f^ 

->^$ii^7* H/y^H6 LTD R A 

MSH^ ^ 'J -t ;K^)ljfcy »J 3 > I 7 ^ f > ^ >X 
V*"C#*§ B lr> i ; ^>m6 *xyf>^UD R AM8M 

^e';-t^o^^»;-t;uiM^fflM I SFEToy- h^S 

FG2n (6) *3glffii-4o 

[0 0 5 4 ] JfcC 7* h l^->7 h 1 6 £|&£Lfc&, 
50 ^fiy'J 3>B^6 fcj&*f>**glBI&&-*'**fcL-<\ 
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DR AMSM^E'J -tr^cDpSJ'y J.;U2 Kfiift SOni^ 

SFET(OV-^m KU*>ffitt£fl*&1-*iS:i6& 
On- SS^NSfrSU* l-7£, MlFG 2n (6) K 
Wttgei^t^tio #cv*r, H2 0i:^tJ:? 
*Sffc»5 1 ±(=Sffc^ V 3>R18 So 
[0 0 5 5] Jfcfc, HI 2 1 fcjjrf-Jtdfc, «f£»£l 

tic 

[0 0 5 6] -k^T, 02 2 IZTjk-f £ *> (C, ffirffi£gifc© 
Sl^^eU-t^O^^eU-t^jgiRfflM I SFETOn - m 

-^>^U DRAMgO^V-t^O^-t'J-t^jgKfflM 

1 SFETOn- m^mfeffit&l 7C5ti-*ISl^)3> 

h*-;b2 0 4>±a5*:^JfiLfc&, «xWT&-ffcv'J 

[0 0 5 7] ^C, EI 2 3ir^-ri^(C, 4^f££#n 

fciffefft Lfc&, C M Prii fclii y f-^'y ? & K J: o T 
±E&fcl&^ffi*¥£ft1-*-fcKJ:tK 3fU©3> 

2 2 *E£j£'**o 

[0 0 5 8] d©&, auii^gftv^, miE^sfco^ 
fig 1 fcPWfcSSii^&tcJto-C, ny-^gp^nft^ 
^SM ISFETQnCOn+ M4^ffcftf£ 1 2 
l^^t^y'Jt^ KK5 1 4*3J:O p pf--v*^iaMI S 
FETQpOp* SH^^fi^itl 3©^Mt-^^^^^ 
v'Jt'f 1 4 Ujti--6lg2<7)3 h*-;U2 5 

fcSlfiU *v*T, DRAMSI5ji^U-fe>K7)tr -y MSB 

[0059] lOJ:?!:, #m&4> 2 J: ittf, iff 

I SFETQnJoit^pf t^^ MM I SFETQp, 
ttzitDR A MSB * i; * in? * 'J -fc;ujgJRraM I S 

fiOibnlTFirrfigfc ^SOt, u v -y ^SCTIi n^-V*^ 
SMI SFETQ nfcJtfp^+^USilM I SFETQ 

■7 -fey h^of^^m-c^ mmu<D&m*it:tf 

So DRAM^>*V*^rti^V*;V©fM 
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5 {*mT-fr%m&, ny'^gr^nft^^iMI SF 
E T Q n<oy- MiFGinfciO'pf t7«^iM I S 
FETQpOy-h«gFGi p , fcfciniDRAMSM 
* tj -fc JP© ji * »J -fc JUjgjRfflM I S F E T ©y- h M 
F G2n*=*t ItgEf ^t^tS i i: **?Tfi6t O 
WT * h£tff**[fi]±-C§<&o DRAM»> 

J0 2 2©i£yTOn;£fMi-*r<trt ? -C£. ^Vl&ft©^ 

[0 0 6 0] Dy-^^nft^wi/iMIS 
FETQn£,fcy r p-7 Lj V^ ;U1^M ISFETQpOfil 
•rii<ov-*0i£, FUjyffitiLomMizi/V-V-J 

©ifc-f-SifcUJ: (K nft^^iMISFETQnfc 
i^pft^^MM I SFETQ pOffi«EffiKlfie^*lPl 
±?^tv^^ DR AMSM ^-fe^o^y -fc;Wg 
^vfflMISFETOV-^iii KU^fVftl^ffii: 

*<b<o£Ei5&K J: * ij- y- mit OlgtJtl (*feS L/c D R 
AM.3M *V^«'J7V7 v A#tt^*ffc * R? <* - t 

[0 0 6 1 ] (g|ffiOJ&Sg3> *5S9i<OflfeW|ltfiO©ffi 
^^Dv^ }£i&D RAMCi3H4D v ^^nf 
+ SFETQnJSilfpf^^^iMI SF 

ETQp, * <b 0* U D R AMSCO > * U -t ^ ©^?§7j^ 

30 [0062] * -f, H2 4 U^i" J: ^ tc, p- M'>';^ 

> f^B B Q a* e> * * *® i <o±ia±t;^ *n^^ri*T 
vr- vmmszmkB&Ltzfe, ny-^^nf 

t*^SM I SFETQ n or- h^^FGin^i^P 
f-tMMISFETQp^-hflt-SFGip, tgih 
Xf\z D R AMSM ^ V ■t;WO>*U-t;uaiRfflM I SF 
ET^r- h3EffiFG2n*^fi£+4o ^V^T, nv*y^ 
gf^nft^^SiMI SFETQnOV-^ia, KU 

40 &£V t DRAMUj**')*fr<n**V J t)i<miRmM I S 
FET^V-^m >$#**ftj£1-*n- S!* 

MISFETQpOV-xm KW >^i^O-g(5?: 
t»ffii-4(B:f]gffiOp- M^iSffrfflttl 0«:Mt4o 

[0 0 6 3] 0 2 Sl^tJ:^:, #«f*^« 1 

±(Citttft3'iifcSffc-> V 3>££R I ES^iro^7j14 
^v^-etjnx-rs iiCJ: oT, Dv >^gtSO±Ifi 
r-h^^FGm, FGip^itfDRAMgC^^'J-t:^ 

a>±ier- ^mMFG2nO!^flJMi;■ ^ ^'^ k->*-;v^^- 

50 ^1 l^m-fho *<F>\k, oy'7^^0pi')x;l/2 
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f^r^MMISFETQnOV-^iHt, KW>pJ 

10 0 6 4 J PTOfc* □v-^^nl'?x^3i:^i 
S<OpSM, m*.tfBF 2 ^^>iUL, pft 
-TOUSUMI SFETQp<7)V"^ftl Kl/'f^W 

[0 0 6 5 ] @2 6(:*ti^i:, 

;**-~>>fZi\tiy* Y 2 9£-7*^ 

CLTP^y^fflSflJSft^'J 3>IK2 8 £R I E^^tT 

ffl5*>n*- + *Jl'32MI SFETQnOn* H*#fl^tt 
1 2^MJ3J:O f pf--v*iH!MI SFETQp(0p + 

*JWfflM I S FETQ n<or- h F G i n fc J: P * 
t^;HMI SFETQpOr- hEMFGipOHSK 

Kgfb-> I J =* >fi£2 8(':J:oTt>f K^*->V^^— 9" 

[0 0 6 6] &{Z* 7 * YV*JA h 2 9 £P££L£f£, 

i ±.iz£mmz ? v > y&ttzacv 

tStitCJto-C, n^y *ffl5*>n***JUS!MI SF 
ETQn^n + §»$ftM 1 2 <£>^ffi£ J: p * -V * 
^IM ISFETQp<7)p+ 12#2gffcMi£ 1 3 O^ffo 

->')-9--f KB 1 4 «r^Jffii-4 0 &v*r, 5feK££o£E& 

[0 0 6 7] El 2 9 Kijrr J: $ K , 4^f«#n 

±fc-£©£ffl**¥i&ftSHfc&fl:5' V n >JR 1 9 **df| 

[0 0 6 8] S3 0i:^tJ:^v mmmco 
MU^I^^:J:oT, IS1-&.TDRAM 
g&^^eV-tr^^^^V-t^jli^fflMI SFET^n- S 
ij^f£M*£l 7fc&-f w*'** h*-;u2 0* 

*>^U DRAMSM* y-fc^Oj^'J-fcn^JKJHM 
I SFET^n- S#iSft:fc#l 7 CiSf4» 1 ©3 > 

;U2 0<OT6ISS:^JK-f4o 

[0 0 6 9] mz llc^i-i^C *gft£t£l 

±(=i*MS*X/*v * 'J >rfcifcttC VDSK J: oT 

oT, DR AMBE* ^'J-t/K^^-fJ-t^jgiPvfflM I S 
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«>->'J -9-4 K!B2 1 * *<, *v*-C, 5feRlS 

■t^(cK»t^iife±IEv , ; , 9--f KB 2 lli, ^^'J-t^ 
iSIRfflMI SFETOn- S^ffcgli* 1 7 

itfcy KB 1419 ^Sii4o 

[0 0 7 0] El 3 2 C^ti^ ^Sf*3£1Sl 

CVD?>nf vMiX/* y & T 

10 iNSItCVD^ >7X7->&b<o&mE&£<oUlft& 

2 2 *BlS-t-4o 

[0071] £«>i£, lacm^?*^**, mie^is^ 

iUSM ISFETQn(7)n+ 13¥&ffciK# 1 2 K 
ffMSiifcv'J^-f Kil 4 HX Ifpft^^SM I S 
FETQpOp+ SS^Sft^iai 3 OlMHfc^JfcS ftfc 
20 v-U-9-^ KB 1 4 (-ig-r^^2<D3>^^ h*-;U2 5 

[0072] i <7) Jt -9 tc, «stfc<o?&JSI 3 \Z X nif , mr 
IfiW&OB^ 1 <t D ->* v 9 SC<0 n ^ -V * A/SM 

I SFETQ n*3 l^pf+^/HM I S F E T Q p <0 

IS*IB:ifti-4r i:t^<t 9. nft^SMI SFETQ 
^0 n^lt/p^-V^^SJM I S F E T Q p <OWMJ$Mffet} 

?Sr#«8Lfcaffvi->'J-9->f KJ® 2 1 SrflM-T* £ 
flgfc**?, -t^SKfflM I S F E TOV-^i 

tz, V^^V'fT^ h*Ct DR AMnf^^V-t^i:^ 
(tt>ii*3fSl03^^^h*-^2 Ofi^T^StW, 
DR AMSCy* 'J -tr^O^^eV-tJUil^mM I S FET 

pTfiltJSrSOT, DRAMa5^ J E , J-t/l'01/^r^bife 

a*fflAji*Hil«[2 2 * ^ >^X^>^^if0^m^-C 
tgfi£-r*-i:UJ:or, a*ji*E#Sl2 2©igFflffi«;«r 

[0 0 7 3] 4 ) *5&gg wifeofEifc0>3&K 

t^Jl/MM I S F ETQ niJ ICfpf t^wu SM I S F 
50 ETQp, ^^CfUDRAMSHO^^'J-t^eoaiii^ 
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[0074] if, Ei33 Kn^i-x n tr, p- aas/ v ^ 

pg!!^jL;U2, nl^x^3> 7 4 - ^ K#£^ 4 <fc 

t^;HMI S F E T Q n <D¥— h WfaF G i n *S <£ tf p 
f t^^iMI SFETQpO^-hSiFGip, £ <b 
^tCDRAMST^^'J-tJV^pt^U-t^^fflMI SF 

«© n f + *^SM I S F E T Q n - Xf|«, 
-Y>®«!^>-«**J5R:i-«1g:ift*On- S*»frfS«9 

isitfDRAMas^^ey-t^o^ ^EV-t^a^fflM i s 

MI SFETQpOV-Xfit, K W >*Ii£<£>— SB£ 
[0 0 7 5] ^3ft:£rai±fci|fe£3ft;fc£fk5' 

g i p £ «t ifo ramus * } ) ^^co±By~ h mm F G 

[0 0 7 6] 13 4 tc^-T «t ^ (X. #3^Mn 

0 g&co n ^ * ^MM I SFETQnOn 
- S#^ffc^&9 0^ffi:fe.fcU r p-7 L **/Wl!M I SFE 
T Q p CO p - 3E!*#fMJ£ l 0 *>&BS, & h Xflz D R A 
MlM^V^^O^-t'J-fcrt'jgiRfflMI SFETtOn- 

[0 0 7 7] g|3 5Kar|-J:dfc. ^iMf l 
±t:affc->»;a>JK2 8**SSfL^, g]3 6tc^i-J: 

KLTnVy *ar,<0Sffc->'J 3>JH2 8 £R I E&&£* 
<o^ftx 7 f v ^TJolt * i i: I: i ot, ny-^ 
gUOnft^JHM I SFETQnOn- I»Sf£SIi£ 
9 <O^M^o XTf p ^-Y ^)^MM I SFETQpOp- M 

lUSMI SFETQn^n- 5»Sffc*Ii£ 9 <0^®J3 <fc 
yfpft^^SMI SFETQpOp- MMHfcWfcl 

[0 0 7 8] dl3 7 J: 5 fc, 7 * h l-v* 

h 2 9 £Bfc:£rU #BSKjE£CT-!M 

1 1 eDTSlSt^ofcv'J^M KH3 0£^£t-|£*i-£ 

T%i§kB.<OnM^fa%5, fflx.\fA s £^*>t£AU n * 
-V^;WS!!M I S F E TQ n <OV - Kl^-f>M 
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Oifi©— 8PSrffljffii-*flfaftfiE©n+ 39#gf£3t® 1 2£ 

[0 0 7 9] HWC, D5?y ^g|SOnM^x;i/3 ICftfe 
I(DpW»> #Jx.l;fBF 2 fc-f *>£AU p^ + 
^^SMI SFETQptOV-^fl^ KU>fVfgi$<0 
^o-gr^^-r^^rlS^p + g!¥^H^l 3£?£ 

[0 0 8 0] ^V^-C, i£$1fc£«l±K&JRIBI£;*/*y 
^J>^tY:l±CVD^i:ioti|iL, # 

nf^^JUMI SFETQn^n+ Sl^aSfr^ift 1 2 
«>gEffii3jttJ p p^**Jl'g!M ISFETQpOp + §3^ 
4fl£fB#l 3©£BSfc, V-*fItt* KW>«tt©# 
£ffiififi®<Dfc*«)vy-9->f KB 3 1 *J&j£1-*o 

[0 0 8 1] &v*-C, H3 8(w3^i-J:9^, 

[0 0 8 2 ] -kiz^ m3 9 t-^-T «t d i:, ffiiaHtfc<0?£ 

-t)l>(DJ*V-tA'.M$U8MI SFETOn - 

7©Sffii:M?iifcy'Jt>f K^3 0 KSg 
l <n?y*9 h*-;i-2 0 If, ^ 

yyzntiy t h W>7 h (0^*1*) ^^^^ 
[:LtMvV3Vll 9^^^f->^L, DRAMS 
. pt^eu -t;ucopt *)i>M#imM I SFET(7)n- 
2^f*:?I^l 7<^®{-^&SMt*:v , ;-*M K*3 0i:» 

1 con>^^ h*-;U2 0^1IC?:ffMU:li 
^v^TMftv'; 3>BI2 8 *x?f^L ±IB» 1^> 

[0 0 8 3] ^C, El 4 OC^-ri^K, ^aSt^^l 

i. njbi t c v d * > f- >mt <nmmm% z<o&%m 

2 2 ^B^L-fho 

[0 0 8 4] z\<n'ifc, mvzM^zit^tf, Kiantfe^^ 

^IM I SFETQn<On+ S!3MHfcfi*£ 1 2<7>^Di(C 
ff^^^^v';-^^ K®3 lfci^pft^^MI S 
FETOp + i^Wl 3^)»:M?ii/:v'J 
t>f K13 1 \zm-?Z>%2<r)i> 9 t? F*-^2 5*i 
J&U 'Xv^-C, DR AMSC^-^U-t^O^y h*lBL*3 

[0 0 8 5] wOi^H, ^tfiOJgSS4CJ£iiif, mf 
50 I SFETQniiJ:t;pft^«I SFETQpO 
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^^Mt^CtCJ:^ nff^^iMISFETQ 
n^J^p^ + ^glMI S F E T Q p comiftlEM^ 
%fa±£~£Z,ZtW?£Z>o ttz, DRAMS^^'J-t 
;i^pt*'J-fc;tolllRffiMI SFET(OV-^ T m W 

^^tiL^y'Jt^ Kg 3 O^^f ^-i:^ 

fc, V^&£ U^T^ hT<)DR AMSM ^ V -fc^KK 
DRAMSM^'J -te/KT)-?** 1 ; -te/HHiRfflM I S F ET 

tg^-t-^^t trioT, fia&&*BI*a2 2©]g#Mffi;*: 
[0 0 8 6] iJL±, .^5&9J#J=Jto"C«rSii^5SW*§S 

u 4 v^ns-cft* m^mt-vh z> ^ 1 1± t -c <> 

[0 0 8 7] ffilxtf, ^ie^iffe<7)ff^-Cli, uVvtU 

i£ 1= jg ffl t % &- 1 - o v * x Mm L n y y * © J» 

«fr#smisIBSIE(0«iig^tei:jafflBrflfi-C*4o 
[0 0 8 8] 

«> co J: o r f# h ti h tm £ U K Wi-ii if* 

[0 0 8 9] $i%m\ZXitlX, dramsm ^ev -t^© 

*3j:t7MI SFETO^ati?«ifig^©rfiJ±* f flrflB-C*4 
nvy ^ilttDRAMOMIflHfcfcJiErSStt 
lift * *> - t T § £ o 

[0 0 9 0] sMMKJfttf, D R AMIM 

M -fc;V<7)> M -fc;HitREM I S F E TOV 

^;«fflMISFET<DV-^m KM>$i«<7> 

M^S5©iffiffi-ft«:^i- & - t **-C* So 

[Ell] *^Jco-^jfccDB&sr£>£n Vv ^«DR 
AM^fijS*tet^i-#®ft:3£1S<o5IS|Sllfii50-c**o 
[0 2] >*:5&WO-fg*fioB)!S-C**Dy7^igiRDR 

am© Mi&^ffi £ ^-r ^®f*:a£ig<o5?S!srrffiia-c* & „ 
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